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(54) Title: POLYPEPTIDE HAVING AMEDASE ACTIVITY AND GENE THEREOF 

^ (57) Abstract: It is intended to provide a novel amidase which is useful in producing an optically active amino acid, in particular, 
If) a D-amino acid and a process for producing the same. Namely, a novel D-amidase isolated and purified from Arthrobacter sp. 
SO KNKl 101 J strain; a gene encoding this amidase, a recombinant plasmid containing this gene; a trans form ant having the amidase 
J/} gene transferred thereinto; and a process for producing the amidase which comprises culturing Arthrobacter sp. KNKl 101 J strain 
or the above-described trans formant and then harvesting the amidase. 

^^.•^□/^^-•iXtf- (Arthrobacter sp.) KNKl 101 J 



^ (57) gJK): *f|^l±, #¥?Stt7 5 J 

( Arthrobacter sp.) KNK1 1 0 1 J fcfe-S IM* -tfBJBM&&(*£ @i U 5 If SSffit -S . T 5 $f— If© 
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m m m 



[0001] &&Wn, T5^-^k^f%^y^^h% ^Waife^ SBEaKy^^-KS: 



[0002] T^— if (B*3jf#-^-[EC3. 5. 1. 4]) tt^yl^^BftT^KSr^^^SftiT^*^ 
[0003] a -T 5/lft©jR3t^Scttafe#<ftjP>ttTV ^tfS, #f-D- a -T5/Bfefi 

i:t* e * '*■' 

(1) nK^^ (Rhodococcus) JRfdJS-T S^C^^^^-f-^D- a -T5/^T5K$r# 

(2) n=£'^9$ — (Achromobacter) M , ^ U 4^:?7"1J A (Corynebacterium) M „ 
77#>^^y^(Flavobacterium)Jl, /^/V^ (Bacillus) JS, 5^n=i^^( 
Micrococcus) ■fe/l^n ; E- v ^~J^.(Cellulomonas)M> "✓'3.' — K^E-"^~-^(Pseudomonas)^ 
> y°u^^//<^^— (Protaminobacter) J|| N "7'Y^/" s: ^'7 i y i >^ (Mycobacterium) T 
— ^n/^^ — (Arthrobacter)JR, ^te^hl^hW-fc* (Streptomyces) Mf^Mi"?) 



WO 2005/075650 PCT/JP2 005/000951 

■ 

2 

X. 7*5 ^T^K^feD-T^^^SrJSiJ&t-S^Tife (4#fr3:i&3&t/4) 0 

(4) r^D^-?^— (Achromobacter) M^Si" ; 5^C^#)^^i-'5D-ct-T5y^T 

[0005] £fc, (5)CO^&-e(i^-^cz/<^b^A(Ochrobactrum)MW^[fl®S5t5WD-r5;y^ 
75^— ifiCloV^-CO^|H^tt-C*5t), 7 — 7n/^^- (Arthrobacter) ®^PB^(3l 

[0006] — # % 7 — (Arthrobacter) JS<£>#ffl0a s T5^— if £r£:Si~5rtte— 

j& (entire fc^ gi^nii, #Btu ; eoi4W^0^^ i ^ufc^itfc5^(#n : ^: 

mRx*4 s &¥f&xm2Rx$0jW&i*<oT$yw&,ms arms** &=»-k-T5 ' 

#fF^C^l :#MBS63-87998 
#rF^C^2 : #<2^ ¥7-1 06 1 4 9 
#fF;M3 : 7^S#fr^51 30240-^- 
^fffXHkA : ^B#fF^5252470-f§- 
#|^;£Sfc5:#|ffi s p2-234678 
#1^5:^6: #^2002-253256 

^#fF;£ifcl : Eur. J. Biochem., 2000^, 267#, 2028H 

#%?ff$:fik2 : Bioscience, Biotechnology and Biochemistry, 1992#s 56^, 

1980H 

##^^^3 : Agricultural and Bipjdgical Chemistry, 1982^, 46#, 5-PK 1175H 
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[0007] ±flBfc«3s*"89i0>a mZ7^fcT^/MT^RTf7±^fcT^ym^^;V 

[0008] *38W#4?*4_t|Stt«*««lftftSr^ofcJlg*, D— /S£T^ KS. LFD— J 

if frlMt, WML, T^— ^it^o^St , &Tjq&£tt£4fc-C©-S3fr£rjiJ# 
[0009] i"**3*»*a5Wtt, »TO (a) Xli (b) O^^fK-CW : 

[0010] #3&§flfi£fc % ±|B(D7Ky ^^KS:^— Ki" 5DNAt?fe5 0 
[0011] ^^B^tt^fc, J^T<0(c) — (e)WV^fJx^ODNA-e&5: 
(c)6B^J^BE^J«#3fc^^&X6E^ja»6fc«5DNA, 

— K-fSDNA, 
y^^KSr=—K-rSDNAc 

/ ** vj£ * ***** 

[0012] *3§Wf:J\ ±|E^DN^#^-t-#A$tbfcffi^^^^K-T?fcSo 
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[0013] *&Wte±m<DnNA$.lLmm^7X^X~^W&®&]&Wfc&l'X 

[0014] ^ *&wi^ ±tttv^3-v&$Lm-tz>mt)&^v, t-xvs<?*- ( 

Arthrobacter) JRf-^-f 6^C^^-efo^) 3 

[0015] &&wn, ±.U(DXv^^y*±m^&mt)*^%'^m, xiz±mm 

[0017] [® l]^^(OT^— ifitfe^-^tf^a^^^^^KpHAOO ltf>0 o 
[0018] JWT. **MSrPjNBfcWiWi-5 0 



[0019] *l8Wm*5V^ 5^y^^K©.T^— -tfigtttt, D-7^n/V-T7->-T^K50 
mM^tfhy^fcKodf.^^/WT^y^>'(Tris)-t&gfcigafiS(pH8. 5) <K 30°C 

"CRJESrfTV \ ^fc-rS^s^/WT^^^SrWjKR^P-^h^^*- (HPLC) m 

[0020] asswotfy^^-m, r$y— i*f£tt&^stfc&ttA»fe##-css. in^y^ 

Arthrobacter) itJR-t-S»^4fe*S*lf *b*K **»"CfcT— ^p/^^ — ( 
Arthrobacter sp.)jW£U<> £<?£?£L<ta> *|8W#P>*S±«l«k"3*r7t^|«IUfc 
7" — .Xu/"^^ — 'X^k° — (Arthrobacter sp.)KNKl 10lMXfoZ> o 
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[0021] _t!E<DT— ^n/W- .ni^'t: 0 — (Arthrobacter spjKNKHOlJ^^, $&&1fWc . 

mxmm^mm^m^m ^fF^^tt-^^-c 0^smo<«mit 

S l#tfil ^^6) tC^It^tvCl ^ (gf£# -^-FERM BP-10192, jj^ifrffc B ^ 
[0022] JUTiC, ixt- (Arthrobacter sp.)KNKl 101J$c<7)ffi^l£)'|± 

'.i*- v 

DiE^O. 7—0. 8/im % ^i. 0—1. 5umU^(D^M 

3) 31it)t£:&L 

4) fl£^-7M:&L 

Dmmm.(Dm7c:- 

3) MRr^:- 

4) VP7"^h:- 
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7) ^V^/<7)£p*#fi?: + 

8) ^m^^cD^IJffl Koser : + „ Christensen : + 

9) mmmm^mm mmm. + , 7^=9 ^m. + 

12) ^7^7— tf 4- - 

: - '.• 

13) 0 -X^tV*/?—' t?EH£ : + 

1 5) !) S^t^UsIS*- v^— tf fStt : - 

16) hy^k77>-^T^-if^t£:- 

17) if 

19) \fuw^r^)/vr^—^m^: + 

21) 0-y/V7V^—&ffi& : - 

22) N-T-fe^vV— j3 -^VwoiKn^— if : - 

23) o-^/Va^- iffgtt: + A , 

24) V ( 0 -?/V=i f£'\± : + 

25) if yf-^mfaftf&mfk :- 

26) £W<7)f5ffl 

pH5:+, pH9:+, pH10: + 

20°C : + s 25°C : i- , 40°C : +W, 45°C :- 

27) £W3M$ + , fiHsltt:- 

28) 0-Fv L ^h(^b/ / ^S#) :-/- 

29) *£gj&»b<Dgfe;Ruy/*jg£ 



WO 2005/075650 PCT/JP2005/000951 

7 

-v/UK— 7.-/- 
D-y;V\fY—jV:-/- 

D-dfv'P—^.: +/— 
D— vW—X: +/- 
D-#9*t"- *:+/- • : '~:;:vC'. ; V 

D— <?■:✓:=.] — 

:/ K£* : - 
df-v-n— X:- 

-vvH — X : — 
30) ig/t^r/y^^ : MK-9 (H ) 

2 

[0023] [^1] 
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m&tt (%) 


C 1 5 : 


■ 0 


ANTE I 


SO 


60. 58 


C 1 5 : 


: 0 


I SO 




11.44 


C 1 6 : 


: 0 


I SO 




10. 63 


C 1 7 : 


: 0 


ANTE I 


SO 


7. 06 


C 1 6 : 


: 0 






4. 14 


C 1 4 


: 0 


I SO 




3. 13 


C 1 4 


: 0 






1. 88 


C 1 7 


: 0 






1. 14 



[0024] &*5 % &&m<Dtf})'<-'73-b'&£M1r&&± l toti. ±.m.tzM^<om^M-Q^ 

/V-N'-^bo-N-^hny^T^XCNTG) % y^7t^- h (EMS) 

[0025] *&m<Dtfv^^h*&&mi-%w&w&&m-tz>i%i&ki,x^ ^co^^m^m 
i-su mmmmtx^x. mm.-*y**svj±, mt-rvw^ mm*^ 

* 

%W±, 10fift%J^T, ^L<teO. OlS*%A^±, lS*%WTO«SIS75>P>S 
[0027] ^i:L-C10 o CW±, 60°C^T, £?£L<te20 o CJ^±, 50 0 C^T^ 

frv^#§o ^*Btr^«i b 5 0 me* res-cm ^s. m^-sc, 
[0028] mmmTmzmmmti^m>bftMtekiz£?)mft&M#>, mmmkw&o^®. 



WO 2005/075650 PCT/JP2005/000951 

■ . ... ' - 

'. > 9^ :\ 

- 1 » 

[0030] £fc, ^^^y^^m, {^^^T^y^ie^i^iDV ^-ci^u< 

[0031] ri^L<tti5c#ic7)T^y^^:^ N ^A&t^/;mem£*xfcT^/g?ifl?ijj 
ii^n, ^A^uVxuB^-f^i^ctDW^-efc^o ^Wi-tt, Nucleic 

Acid Res. 10, 6487(1982), Methods in Enzymology 100, 448(1983)^(7) 3Ci$ct£fE«<; 

^nx^^ 0 

[0032] rr^-iff§tt^*1-5^y^^Kji«, ±IEcDfS«iJ^^#(-*5V^T 

[0033] ^{d, #^<DDNA^oV>-Ct&^-r5o ^IKMODNAttiflBOj:?*^^^ 
[0034] £fc, Sfl^J^<Dl^iJ#^3^7^-r^SSB?iJitBMW^^IB^J^^^^DNAi:^ 

•r 

[0035] ww^r@B^J^c7)gB^J#^3(C^i-^S@B^iJ ( ttBM^^^S@a^ij75>b^5DNA<t 

■ 
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.7 -A*- '« ■>• 

[0036] rdT\ ^by^^hft^M^te, #!l;U3, 75mM^^^H^-hyr>A % 750mM 

mt-rhv^^ o. sroK^/^m^-hy^A^ o. i%^ii?tT/K/^, o. 

yt^/vt°pyK>-, *5J;t/, o. i%Ficoii 400 (T-Ti/T ^/^^-y-^^^^w^^ 
^■^by^A, i50mM^b^-hy^A, ^oit^o. i%K^v/va^by^©Mj&;^ 

s^y'VyjX^tz.m^ lSmM^^MH-^hy^A, lSOmM^b-^Ny^i^, *3 

&j;rK>. i%K^v-/uiit^i-hy^Ac7)ia^^^S7K^^ffi'v^T, 65^-? 
[0037] £fc, ri^u<tt^{iaw^^^, ii^p N ^AS.t//x«fi^ttfc^siB^Jj 

m&mmmmm^ mfc^mupcRfe 35(17), 2951-3178(1990)3?. 

ttHenry A. ErlichU ^PM^ii^IK PCR^/cr>?— (1990)^K:1E*6<7>^ 
[0038] ^i(DDNA(7^- £»fK^-)tt, i!u^Lfci9&T^-if fti'&^'f&W. 
[0039] £1\ T^-if?£14£^6^^^ 

■if ^y i/jv^y^^?—^(Dzfti7-T—i£*Y<?m ^xm ^ ^^t^^^y ^ 
<Dftmz$£^xftnTz;mm%:®:7£'tz> 0 ^<DXoK\,xnhthtzN^Tz.ym 
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' ••♦•if i \ - 
i "ft? -r*- 5 ** i 



[0040] r^y— &<Dmntte&ffli£.M£<9. m&fcnNA&mm-rzo ^*©dn 

Current Protocols in Molecular Biology' (Greene Publishing Associates and 
Wiley-Interscience)£r#R$) 0 - 
[0041] rClfefe^DNA^ift, ±m(DDNA^y^-^—^m^^XPCR^ y ff^^tX\ S 

[0042] m^m^tc^mB^(D^b^NMmtcMm^~vi-^DNAm}i^ 

XPCRmc£Vm%-fZ>^k&X£Z>(M?L&, Nucleic Acids 
Res.l6,8186(1988)£#Bf0 o CODNA^f^cDJ^SIB^J^^, ^i©N 30^X9 

[0043] #^-?\ #b^UfcT5:^— if»{S^£^trDNA$rJt£^^— DNA<tT4 DNA 

■r^mm^h^t^mm^ sits ^ft&vmmfflteUfatmit^^&mm-ts^t 

[0044] ^<Dj;5^UT®l#bfcDNA, ^fcttS^DNA^^^— ^|l^-jAA/T:-#^^2>m 

or 

[0045] fcLTM:, rja*X.DNAH||Jt#f J (f4^»5/f ^M38^7>T7 

#<5 0 0d*.Wf, ^3£^LTfi, ^v^LJfcT (Escherichia) JR. v^-— K*^( 
Pseudomonas)Jl, 77#'-'^r!i^A (Flavobacterium) ^^vW 2 . (Bacillus) I, ir 
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7^T(Serratia)JS. ^V^f'rVVJ* (Corynebacterium) ^l/lf/^fy^( 

v f-J. . 

Brevibacterium) T^ny<^f^y.^^(Agrobacterium)Ms Tirh^^— ( 
Acetobacter) I, ^/Un//^- (Gluconobacter) H N ^K'^vl^ (Lactobacillus 
) I, T.fUT'hn^ (Streptococcus) bl^W'f-fe;*. (Streptomyces) A 

[0046] ^^-(i±EotirtT'i#SSt^5f4tS5l5©^7^K, 77^"^ 

Escherichia coli) „ ? — kLX ^m^L^EWX & &W&V%Z<<?#--&m^Z> 
<Di>S&&l,\t\ Z.<D£*>t£'<9#*-kVXte* WZ-ft, pUC18, pUC19, pBR322, p 
AC YC 1 84 pSClOl, pT7Blu e> XfipUCNTSr^ff Z>ZLk&X*£Z> 0 KSSi 

[0047] l&W$e$:Vf<0— mtVX, ±fE<Oj0j£LT&#LfcDNA£pUCNT(WO94/O 

36i3#^jjwm^^A^A^£^MKpHAoo2Mv^^>^ytr-^y( 

Escherichia coli)HB10l£7^fCJE&U MWfc&fc^y^JKT'^V (Escherichia 
coli)HB101 (pHA002) Sr#S^^^t?#S 0 
[0048] &&WXl%b1ritc.MWfe&fc^>^VKT'=i\} (Escherichia coli) HB101 (pHAO 

02) mftff&mA&K&Mtm&wftffi wtf^fcte*^*— fc*fe£*vc 

V ^5 (Sf6#-^FERM BP-lQ193»H^feB¥fifel6^1^22H<^HF*J^f£S:^ r 

[0049] fc*3, *38W^fflV^/t»|ft^DNASW*4SK^HPfcS3V>T«ftl-e&?), 0>Jx.f*, 
Molecular Cloning 2nd Edition (Cold Spring Harbor Laboratory Press, 1989) N 
Current Protocols in Molecular Biology (Greene Publishing Associates and 
Wiley-InterscienceMdlEifc^tl'CV^o 

[0050] ^^07^- \f.*^M\JonM£M (T—tts<?? — «t°— (Arthrobacter 
spjKNK1101J^L<tt^^^fe;ii|5^Ktem^)^l§#^Si<!:^J: l 9^i^ 

[0051] WL*kvov>&mi'ts mi$<Digi&zm\<^xftzn-£&\,\ mw^mm-r^mmt^xi-i 
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[0053] i&^iOfcZX'(yz?'vZ°;\'-l-?-yf- J3 -D-#9*MMK (IPTG) , 7^h— *^CD 

(db Mm tc cd rnm&n o z. 1 1> s 0 



[0054] *38W©T?y— -SSrT?yifeT5K*^:W:T^yBfc«^/KZ5S:(*:a^WSn*^# 



[0055] &TW*W©A#Wfc2IJftW&^ , t\, L*»U ^BP^fiwnbcDH^^iJ{Cj;i9Pl 



[0056] (tiiffll)7^-f(Dm 



T— .ai^t 0 — (Arthrobacter spjKNK1101Jtt(^ft##FERM B 
P-10192)£, UMk^ftX$LMVtc6m\(Di%mA(fa^7>10^ >T— *h^*5g, 
^y^^h^lOg, ^{t:7hy^A3g, M-f^^^XlUC^TyZf^ MfupH6. 5) 

(-lfi@b-r30 o c-e24B#^> #scWfcfifc5i8*HL;fco rot&#^2mi^^= I ^i-e 



mM Tris-i&g£MlM(pH8. 0) dftft&ffiML SWiRKliWfr&flWfcU C 
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iti(pH8. o) ^fi?u mmm^xm^fm, deae— toyopeal (My — tt 

Phenyl— TOYOPEAL (^y — !±M) (-7/7^LT*7^D-v^7^'-rfTV\ 
lmM©DTT^'atf50mM Tris-i£g&8Ifffi£(pH8. 0)^0. 8M^^0M©ig? 
T^^'yAcoM^^JgB^^t-C^WbfCo #btlfc?£ttll|#£, MonoQ HR5/ 

f?V\ lmM<7)DTT£r^tr50mM Tris-4S^^1ij^(pH8. <S)X : &bW&. Pit 

^PS^-MiiilK^-M^^-ilO, OOO^ffflV^-CM^gbfc^, Superdex 200 HR 

10/30 (T^^J*7T^*>Ts<^*Ty?$±m:)^T-774lsXFPLClz£Z)<7 
/^5i^^fV\ lmMtf)DTT&L«). lSMO^b^hy^i^-a tP50mM Tris-^ 

mmmw. (phs. o)-e^mufc c ^^/i^teB^^sDs-^yT^yy^T^Km^^ 
[0057] mmm2)T%¥-^m\^tz.rxmr^(Dm^m 

»Ml^f^tbfc»^T5^-if?S'|±jiI^0. lrnl^, *2^-T^^^0. 5 
%-atfO. 2M Tris-^^S^^(pH8. 5)0. lmlt^U 30T:(CT15B#P^Jgi 

A : COSMOSIL 5C1 8-AR (4. 6mm <j> X 250mm, -T^v^ T^^ttM) , 
Sf^:10mMP^y'7AMj|g(pH2)/'T-trh-hyyW=19/l, 'M:0. 5ml/ 
#\ 7J7AS^:40°C, iiJ^jKg ( :;2ipnm 



I 
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7J7^:SUMICHIRAL OA-5000(4. 6mm^ X 150mm, 
M). &M?fc:2rnMM¥&$l/7±h=-b])/\' = 85/l5, «EiS:0. 8m\/ft, *7AM 
m : 40°C > SlJt&S : 254nm ^ ../TO, . 
[0058] [M2] '"■ 



sit 




(mol%) 




(%ee) 




47.2 


D 


98.5 




3.1 


D 


88.9 



[0059] (mmM3) mMZ^=£±Sk i£Z§ zMs£zzk£iiflzk£M . 

^M^Jl-C#^nfclt®{T^^— lf^'l4®^-0. lml£, 0. 5%m&<Dy±^y^ 
aOHMl$:(pH6. 5)0. lmlWl^U 30°C(CT15B#P^^9b/c o SJ»T^ 

t'^, Di^y^^Ty=-^mm29. 7mol%, 7t^^72. 8%eeT*#£>*L7c 0 
[0060] (»#il4) TS^—fc? »fc^©W&£ 

*1\ ^Jfe^lltl^^W^fe-CT— — «t°— (Arthrobacter sp.)KNK 

^7— /W-e?5fer#-t-5wtiCj:«9^'fe#:DNAtriiMLfc: 0 (Current Protocols in 
Molecular Biology(Greene Publishing Associates and Wiley-lnterscience^l^j^o ) 

?iJ&&^L7h 0 N*«gT^yifeffi?!l^t^V ^TgSf i LfcDNA^^^- (Primer- 
l:Sa^J^OgajlJ##4)<b, F^^7t.#^ga^J^'tt<3V^T^ttUfcDNA•7 0 7^•^- 
(Primes 2 :gB?iJ^©@B?iJ#%5%)BV^ $telC#fcJfe&#:DNA<£:^ifcPCR 
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[0061] BWSt^O^^BlW-t-Sfcfe^etToafef^SrfTofc. JilHgB^it^ 

§\ ^^Jt-e^f-^^ffiiJ^lnl^fRl^^lDNA^^^— (Primer-3 :@B^iJ^(Dlfi^J# 
#6, &T>\ Primei-4:ga^<^ga?iJ#^7)£^/&Uc 0 ZJiyfU*?— «rJBV\ ft 
te*#fc&-fe#DNA&ffflRBI*3fcSacII, Pvul, Sail, XhoIT'^f L^Wifr>t^T4 

rtttCtt), |JE^»»Uytffi5>3lfi^©$^^W©a^«f|J^^tfDNA»f>i'S: 
S^^^^SSS^J^^JK^^BamHI^^^fiL^^^^fcgfl^J^oDNA^ 

• * ■ ^ * * * 

SSaj"J{-$lJPS^*Sacmif^{&^$*fcga^j^oDNA7 0 ^-v-- (Primer 
-6 : ia^J*<75ia^J#-i-9) SrPRUfco w©DNA^v- £fflV^T, r^iB^iJ^ffi 
K>DNASrPCRtC«t5ifi|iai"Sr.t-CT^— ifJt^^-O^S^tfDNAKff Jt (13 

[0062] iMMMSl Z^^MMM3±^l£MM2. ZzZ^EME&tM&Z&MM 

M1fcM4X^btltcT^—^mfc^-§:$rStfDNAm}i t , mU PIg#??f EcoRV 
^$rbfc-<^— ^^^KpT7Blue^T4 DN AV — Efilrffl V >> XW y n"i~^>ZLt'V 

[0063] &#Lfc^^KpHA00l£fflV^-C, ^im^1#^fcDNA$r>t<^Sia^J 

, tf3fte^^ft^tpDNAWf^O*fcSBB^iJS:Sa^l*©BByiJ##2»j:, 

^>b?>T^^ga^jSrga^Js<^ga?!j#-^n^Lfc 0 
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[0064] {Mmmx^rzMMB3±±Mmmd^m^z^2z^iiMm 

NdeI^T>*SacI(D^iff^{i^-^^-frfcIfl^J^o^-r-v'— (Primer-7 : IB^IJ: 

[0065] ^©DNA»fK'SrWIR»3BNdeItSacI-e«J»fb, P^3jfC^J»fb7t^^— 

SKpUCNT(WO94/0361 3#J$) ^T4 DNAy#— if^JE^Tj^"^^-?, 

9^tf£ftfcpHA002£r^#Lfc o 
[0066] (^#l7)T$^-ifi»fe^^rpM^^^DNA»fflVN7cMgi5m^^^5fe 

HJ£^'ij6-I:1#bttfc7 c 7^5:KpHA002^^->niykT-=iy (Escherichia coli)HB10 

-f-f^'ut, r^r— ifae^-^t?mm^^DNA^^*-rs^wte^^'> 

^ytT-=>y (Escherichia coli)HBJ,0i;(pHA002)£r=in~— bLXfcffi- L7c 0 
[0067] #b*lfc^ff$Sm^^;ii-^ 

10g, ^— ^h^^5g, M^-h-y^AlOg, TVt o ->y^l00m g> ^^tK^TII 
{C^Ti/T 5 , MMhupH7. 0, /c:^cLr>'b: 0 v'y^tt^^#}c^7JP-r5){c1tlffi^, 3 

#£^I®U lmMcD^^U^b— /W(DTT)^t?50mM Tris-^®^®^ ( 

(pH8. 5)0. lmli^U 30°C-C*15B#P^S^ffo7iiw5, D^7xn;l/77^ 
[0068] &*3, #btl,fc^K$5^^v'3iyt:T-=iy (Escherichia coli) HBlOl (pHA002 
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(^:?£#-*§-FERM BP-10193, jljl^ffc S ¥-J&16*£lM 22 B WfflF^^FK^^ 

[0069] ( Hffl8) £a&i ^» a k SfcZg 7§^*7vu(D;f]D7k4>lif 

MMfflT-VMbtltc^i/^VtT-^V (Escherichia coli)HB101 (pHA002) <Di#ft 
fl£0. lml£, l%^^(D7-fe5:^7^^^T7— ^^/Wzc^^/p^-^tfO. 2M 2- 
(N-^y^y/)^^y^>-^-NaOH^|ir^(pH6. 5)0. lml^jl^U 30°C 

...... .•«■• ». 
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[1] £lT©(a)Xli(b)WJKy^^7:K: 

* * «* 

I * ' ' - ■ 

[3] '$i£.yofrT—tts<??— -Wt 0 — (Arthrobactersp.)KNKllOlJ(FERM BP- 

10192) T-fo?>si*^2{c:|a*!cO/t?y-<^K 0 
[4] • ft^l — 3(DV^^^|E«c(D7Ky-<^K^ — K-T5DNA 0 
[5] ^T^(c) — (e)CDV>-ftb^>ODNA: 

(c)ia^j^cDgfi^ij#-^3(c^-r±&sia^j/0^^2)DNA, 

— K"t~<5DNA N 

(e)|B^iJ^<DlB^J#^3^$n^S@S^J^^V>Tl^b<ttmfli^S^g^ 

-5/^y^^K^— Ki"5DNAo 
[6] ff*^4Xtt5{vl|Egt<7>V ^n-d.#PNA^^^^^-^^fA$iX7t^am^^ , 7^^Ko 
[7] #S P UC18, pUC19;pBR322, pACYC184, pSClOl, pT7Blue, Xfl 

pUCNT-efc^ft*^6lE«c<7)m^^7^5;K 0 
[8] M^^7^^K^[l2(D^JPl^^itelg](CX4#^tL?)pHA002-efc5ffi*il6X« 

■ / 

[10] ite^^^v^yfcT-^y (Escherichia coli) T*fc5fS*^9^1B*c<^fCfc^ 
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[11] ^Sfe^^^^Utr-^y (Escherichia coli)HB101 (pHA002) (FERM BP 

-10193) •Cfe5SS*'^9iC|Eife<Z>^Stteiftfro 
[12] »*^l|E^^y^^K^4M-t-SHi^^*b. £>o % T-^a/^^- ( 

Arthrobacter) JS KlJR-*" <5$fc£4£lo 
[13] — ^^.t° — (Arthrobacter sp.)KNKl 101J(FERM BP-10192), 

[14] ft^«l-3(7)V^^^-IE«c07Ky^^K^^mi-S^^^i-^^^j# 

[15] tt^4fejisill*^9— ii©v^i"ix*Mj:|S«i(O^WB*#*c*>*, ft sfci«i4lEtttf> 

[16] »£4fta*, »*^12Xttl3|a«i«)»^«ij-t?as>5S»*5|14|B*O»3&*ife 0 
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